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INTRODUCTION 

Under a NASA g ran t  t o  Adelphi Unviersity a four- 

man t e a m  set up and operated a ground-based photographic 

s t a t i o n  near Bagd i n  southern Braz i l  a t  t h e  cen te r l ine  of 

the  e c l i p s e  pa th  on 1 2  November 1966 .  

f o r  the e f f o r t  w a s  a search f o r  s m a l l ,  b r i g h t  comets i n  the  

The p r inc ipa l  goal 

v 2 c h i t y  of the Sun. 

Our best information ind ica t e s  t h a t  ours  w a s  t he  

only ground-based search f o r  comets during the 1 9 6 6  t o t a l  

so lq r  ecl2pse.  Nesleyan University (Van V l e c k  Observatory) 

supported an airborne observer under a NASA g ran t ,  but  due 

t o  technical d i f f i c u l t i e s  a t  the t i m e  of t o t a l i t y ,  h i s  data 

2s Znconclusive. The lack of confirmation da ta  f o r  our f ind-  

hgs- wll"3.1 oP necessity.  cont ro l  the  depth of our  conclusions.  

Some hope is held tha t  upon c i r c u l a t i o n  of the  Adelphi r e s u l t s  

other observers,  who may have unknowingly acquired da ta  of 

i n t e r e s t  t o  us ,  w i l l  come f o r t h ,  perhaps from among t h e  South 

, 

AmerLcan astronomical community, perhaps from other a i rborne 

observers.  

S ta t i s t ica l ly ,  one might a n t i c i p a t e  t h e  presence 

of severa l  cometary objec ts  within a few degrees of t h e  Sun 

a t  any given t i m e .  

no t  expected t o  be very b r i g h t ,  o r  more exac t ly ,  could no t  

have been very br ight  as they approached t h e  Sun otherwise 

previous de tec t ion  would have been probable. Of course,  an 

exception would be a comet which had an approach t r a j e c t o r y  

The major i ty  of t h e  predicted objects are 



. .  

lying. very near t o  super ior  conjunction with the  Sun. One 

might conclude t h a t  any objec ts  discovered during t h e  search 

either belong i n  the  l a t t e r  c l a s s i f i c a t i o n  o r  are i n t r i n s i c a l l y  

f a i n t  and w i l l  be detectable only because of immediate proximity 

t o  the Sun. 
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SUMMARY 

Support of the remote observation e f f o r t  i n  a 

r e l a t i v e l y  remote corner of southern B r a z i l  was accomplished 

i n  an e f f i c i e n t  and r e l a t i v e l y  inexpensive manner. The 

majority of the equipment w a s  shipped from the United States, 

re lying on l o c a l  procurement only f o r  batteries and fue l .  

In general  the equipment proved adequate f o r  t h e  t a s k ,  only 

m2nor d t f f i c u l t i e s  being experienced w i t h  a s ing le ,  s l i g h t l y  

defocused camera. 

Reduction and ana lys i s  of the photographic p l a t e s  

was campleted by e a r l y  June 1967. Subsequently, the  raw 

plates w e r e  rescanned w i t h  a view toward confirming the 

ea r l2e r  conclusions. 

Ten extremely faintimayes have been found on var- 

i o u s  comE5natians of photographic p l a t e s  and have so f a r  

def2ed i d e n t i f i c a t i o n  with known&ellar sources. 

p o s i t h e  statement one can make i s  that there  w e r e  no b r igh t  

cometary bodies i n  the v i c i n i t y  of t h e  Sun a t  the t i m e  of 

ec l lp se ,  i.e. b r igh te r  than s i x t h  magnitude. 

The only 

Se lec t ive  f i l t e r i n g  w a s  employed i n  combination 

w2tB a wide  spectrum of exposure t i m e s .  

p r e t  the  t e n  non-s te l la r  images i n  terms of the f i l t e r s  which 

Tf one w e r e  t o  t n t e r -  

w e r e  chosen s p e c i f i c a l l y  t o  emphasize the c l a s s i c a l  cometary 

emission bands, one m i g h t  s tate t h a t  there  i s  some evidence 

f o r  suspecting the presence of a number of s m a l l ,  f a i n t  
, 
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cometqry. bodi’es. Positive clai’ms at this time, based on 

the very tenuous evidence, must be avoided, To date, con- 

f2rmati’on data, separated In terms of time and distance, 

has not been uncovered. Unless such data is forthcoming 

from other eclipse observers who may have inknowingly made 

such recordings, we are left with observations from only a 

single station. 

The observational experiment did meet with some 

degree of success. 

the original prediction for the existence of solar-proximate 

comets to warrant further experimentation during the next 

total solar eclipse. 

There is sufficient evidence to support 

. 
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EQUIPMENT 

Six  photographic systems w e r e  employed by the 

Adelphi team t o  record the 1966 t o t a l  s o l a r  ec l ipse :  

CaT three (31 modified K37 aerial cameras, 300 mm 

f l ,  f 2.5, s i d e r e a l l y  dr iven mount 

(b) one (1) modified K 4 0  a e r i a l  camera, 1200 mm f l ,  

operat ing a t  f 7 .1 ,  s i d e r e a l l y  driven mount 

Cc2 one C1) f i v e  inch r e f r ac t ing  te lescope,  a t tached 

t o  the  K40 system, and recorded on 35 mm film. 

(.a) one 35 mm Leica w i t h  400 mm te lephoto l e n s ,  

s t a t iona ry  mount. (see P la t e  1) 

The K37 and K40 systems w e r e  se lec ted  f o r  the comet 

search f o r  severa l  reasons. Primary among these i s  the  wide 

f i e l d  of view, approximately 50 and 11 degrees,  respect ively,  

and t h e i r  ready adap tab i l i t y  t o  8 x 1 0  inch g l a s s  photographic 

p l a t e s .  Secondly, and of g r e a t  f i nanc ia l  a t t r ac t iveness ,  

was the immediate a v a i l a b i l i t y  of a complete set of cameras 

and mounts from t h e  Grumman Ai rc ra f t  Engineering Corporation on 

loan a t  no c o s t  t o  Adelphi o r  t h e  National Aeronautics and Space 

Administration, Fu r the r ,  a good deal  of experience had been 

acquired with these p a r t i c u l a r  types of cameras i n  photographing 

s t a r  f i e l d s ,  and the t o t a l  s o l a r  e c l i p s e  of 1963. (Plate  2 

shows t h e  c ra ted  equipment upon a r r i v a l  a t  Bage'in Braz i l . )  
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A t  a la ter  po in t  i n  t h i s  r epor t  t he  p a r t i c u l a r  

disadvantages of employing the Aero Ektar  lenses ,  w i t h  their 

poor s p e c t r a l  transmission i n  the s h o r t e r  wavelengths, w i l l  

be discussed. Pos i t i ve  recommendations f o r  updating and 

improving the  s e l e c t i o n  of equipment f o r  fu tu re  experiments 

of t h i s  type w i l l  be set f o r t h  i n  some de ta i l .  

. 

Redundancy has been mentioned previous.ly as one 

of the basic concepts employed i n  planning the f i e l d  expedi- 

t i on .  To assure  high r e l i a b i l i t y ,  standby modes f o r  dr iv ing  

the camera s h u t t e r s  and t racking  mountswre designed i n t o  

the system. 

lead-acid, automobile-type batteries w i r e d  i n  p a r a l l e l  with 

quick disconnects. 

the morning o'f t h e  event. Either b a t t e r y  w a s  able t o  car ry  

t h e  e n t i r e  load independently, w i t h  j u s t  a f e w  seconds required 

t o  c u t  a QuestLonable u n i t  o f f  the l i n e .  

b a t t e r y  power supplied cu r ren t  through hand-held p ick le  switches 

The primary power system consi&ed of two 1 2  v o l t  

Both batteries w e r e  a t  f u l l  charge on 

The 1 2  v o l t  doc .  

t o  directly drive t h e  ro t a ry  solenoids which operated t h e  

camera s h u t t e r s .  The  bank of t h r e e  K37 cameras were cont ro l led  

hy. a s i n g l e  opera tor ,  although an add i t iona l  man w a s  required 

t o  servLce one camera with f r e s h  cassettes. T h e  s h u t t e r  con- 

t r o l l e r  serviced t w o  cameras. T h e  K40 camera w a s  serviced and 

cont ro l led  by a s i n g l e  operator .  

During the photographic operation the  sidereal dr ives  

w e r e  powered i n d i r e c t l y  from the  lead-acid batteries through 

a sol2d state  converter w ~ c h  produced a 60  h e r t z  s i g n a l  a t  

120 v o l t s  f o r  the synchronous motors i n  t h e  dr ives .  On immediate 
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s-andby w a s  a 1000  wat t  gaso l ine  generator  which had, besides 

Its 1 2 0  VAC capab i l i t y ,  a 12 VDC tap.  Had the ba t t e ry  system 

malfunctioned quick disconnect c l i p s  would have t r ans fe r r ed  

both s ide rea l  dr ives  and s h u t t e r  operat ions t o  the  standby 

generator.  

A s  mentioned previously the change of f i l m  ca s se t t e s  

was e n t i r e l y  a manual operation. 

handled i n  a l i k e  manner. 

Switching of f i l t e r s  w a s  
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DESCRIPTION OF THE EVENT 

The  t o t a l  solar  e c l i p s e  of 1 2  November 1966 began 

a t  12h  45m U.T. or  10:45 A.M. local t i m e ,  The sun was approxi- 

mately 68 degrees above t h e  northern horizon and t h e  sky q u i t e  

clear except f o r  a few percent  coverage with high t h i n  c i r r u s  

clouds , 

Using Kodak 2475 recording f i lm  on .060,8 x 1 0  i n c h '  

g l a s s  p l a t e s ,  three exposures w e r e  made a t  5, 1 0 ,  and 15 

seconds, respec t ive ly  w i t h  t he  K37 cameras designated "A" and 

''€3''. Two w e r e  made on camera "C", which jammed p a r t  way through 

the  second exposure. C a m e r a  "D",  the  4 8  inch K 4 0 ,  recorded f i v e  

exposures during the  phase of t o t a l i t y  with individual  exposure 

t i m e s  of  2 ,  5, 1 0 ,  15 ,  and about 16  seconds, respect ively.  (A 

K 4 0  photograph is reproduced on Plate  3 . )  

During t h e  t o t a l i t y  exposures Corning o p t i c a l  f i l t e r s  

4-72, 3-71 and 3-66 w e r e  interchanged among cameras A, B,  and 

C. Camera D operated un f i l t e r ed .  Effectiveness of t h e  f i l t e r -  

ing techniques w i l l  be discussed under "Data In te rpre ta t ion" .  

A t  t h i r d  contact ,  118 seconds a f t e r  t o t a l i t y  began, 

it became apparent t ha t  the  sky c l a r i t y  had de te r io ra t ed  

noticeably.  This w a s  n o t  a t  a l l  apparent v i sua l ly  during the  

t o t a l  phase. One suggestion i s  t h a t  t h e  moisture laden upper 

atmosphere (it had been heavi ly  overcast fo r  a week p r i o r  to 

the  ec l ip se )  condensed out  i t s  moisture i n  t h e  form of ice 
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crystals a t  very high a l t i t u d e  upon rap id ly  cooling during 

s o l a r  obscuration. 

t h e  25 degree w i d e  r i ng  around the just-covered sun a few 

seconds a f t e r  t h i r d  contact.  

1 

A hand-held 35 mm camera recorded 

[see Plate 41' 

(Plate 5 was taken w i t h  the 4Q0 mm El Leica 

camera. 1 
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DATA Rl3DUCTION 

I n i t i a l  inspec t ion  of the developed plates was very 

disappoint ing,  indeed. A f t e r  a few minutes it w a s  easy t o  

conclude t h a t  there w e r e  no very b r i g h t  comets. 

S t a r - l i ke  images down t o  approxijnately s i x t h  magni- 

Closer examina- tude w e r e  d i sce rn ib l e  upon ca re fu l  scrut iny.  

t i o n  w i t h  a strongmagnifier over a very b r igh t  l i g h t  bax began 

t o  reveal  extremely f a i n t  s t a r - l i k e  images, e spec ia l ly  near 

t h e  center  of the p l a t e s  where sharpest focus had been ach2eved. 

A first attempt was made t o  i d e n t i f y  t h e  images by 

over-laying the negatives on t ransparancies  of the Skalnate-Pleso 

maps which we had espec ia l ly  reproduced t o  match both t h e  1 2  

and 4 8  inch  camera sca les .  

b r igh te r  stars most of t h e  images on t h e  negatLves w e r e  too 

f a i n t  t o  d iscern  through t h e  overlay transparency. 

the major i ty  of t h e  s t a r - l i k e  images s e e m  too f a i n t  f o r  employ- 

ment o f  standard astronomical b l i n k  techniques. 

With the exception of a few of t h e  

In f a c t ,  

Several  methods w e r e  inves t iga ted  f o r  l oca t j ag  the 

images i n  some s o r t  of coordinate system f o r  the i n t r a p l a t e  

comparison. 

The images of ob jec t s  down t o  approximately t.9 v5sual magnitude 

are, without much quest2on, on the p l a t e s  But could only B e  ob- 

served w i t h  a 1 0  power magnifier i n  pe r fec t  focus w i t h  the 

emulsion and then only when s t rongly backlighted. 

of t h e  backl ight ing source necess i ta ted  masking a l l  bu t  a s m a l l  

c i r c l e  t o  reduce the  t o t a l  ill- t i o n  fa1lh-q on t h e  eye of 

the  viewer. Tn s p i t e  of tus precaution tke plates could only. 

be rnspected for  s h o r t  per iods  o f  time each day d t h o u t  sever'e 

Each proved inadequate o r  extremely tihe consumbg. 

The  2ntens2ty 
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eye fa t igue .  

Working through the r e s t r i c t e d  aperture  permitted 

inspect ion of s m a l l  areas of the p l a t e s ,  bu t  precluded a l l  

bu t  the  c rudes t  s p a t i a l  reference f o r  t h e  images. Consequently, 

a r a t h e r  unorthodox procedure w a s  developed, The p l a t e s ,  

mounted emulsion s i d e  away from the observer,  wexe suspended 

from the  edges t o  avoid scratching from contac t  w i t h  t he  l i g h t  

box. Upon loca t ing  an i n t e r e s t i n g  image through the magnifier 

a small circle was made d i r e c t l y  on the  non-emulsion s i d e  of 

the  g l a s s  p l a t e  w i t h  a fine-pointed, fe l t - t ipped  marking pen. 

Each p l a t e  gradual ly  became covered with twenty f i v e  t o  t h i r t y  

circles. 

Next, clear acetate shee t s  w e r e  over la id  on t h e  

negatives and t h e  circles t ranscr ibed,  each negative having 

i t s  own acetate. W e  now had reasonable facsimiles  of t h e  e c l i p s e  

p l a t e s  f o r  comparison, an accomplishment which could no t  have 

been achieved with photographic reproductions because of t h e  

extremeiy f a i n t  images. -_ 

The marked up acetate from each ind iv idua l  p l a t e  was  

then superimposed on each of t h e  nine o ther  p l a t e s ,  Where circles 

had been recorded on t h e  ace t a t e  and no matching circle appeared 

on the  o r i g i n a l  negative a c a r e f u l  search of the  immediate 

area on t h e  negative w a s  i n i t i a t e d .  Often a f a i n t  image w a s  

discovered which had been overlooked during t h e  first examina- 

tion.’ The acetate f o r  the  negative with the newly discovered 

image w a s  then updated. Through a number of i t e r a t i o n s  w e  

achieved a high p robab i l i t y  f o r  discovering most of t h e  images 
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on each p l a t e .  However, t h i s  procedure i s  somewhat suspect ,  

as marginal images are very subjec t ive .  

The process of  intercomparing images p l a t e  t o  p l a t e  

w a s  accomplished by making s t i l l  another acetate overlay,  t h i s  

t i m e  coding the  "images" t ranscr ibed  from the  ind iv idua l  ace ta tes .  

For example, one might f ind  an "image" appearing a t  the same 

general  coordinates on seve ra l  p l a t e s  [ac tua l ly  the ace t a t e  fac- 

s i m i l e s  i n  t h i s  case) , Coding the  m a s t e r  a ce t a t e  soon revealed 

t h a t  w e  w e r e  deal ing w i t h  a number of e n t i t i e s  which had been 

photographed on seve ra l  p l a t e s  and, a s  s h a l l  be discussed la ter  

on, through various f i l t e r s .  (See Plate 6 )  A s  a f i r s t  c u t  through 

t h e  m a s s  of images, a number w e r e  el iminated because they e i t h e r  

appeared on fewer than three p l a t e s  (some judgment regarding 

white l i g h t  vs. f i l t e r e d  p l a t e s  was exercised)  o r  w e r e  r ead i ly  . 

i d e n t i f i a b l e  a s  star images from the  Skalnate Pleso o r  the  Bonner 

Durchmusterung s t a r  char t s ,  Several  add i t iona l  images w e r e  d is-  

carded by roughly measuring t h e i r  celest ia l  coordinates and then 

crosschecking w i t h  the  recent ly  published Smithsonian t ab le s .  

Lacking confidence i n  the  completeness of  the  ava i lab le  

s tar  references,  and because a s i g n i f i c a n t  number of images s t i l l  

remained unident i f ied  a photographic comparison was made during 

the  month of June 1967.  A series of addi t iona l  sky photographs 

w e r e  made of t he  same area occupied by the  

i .e,  centered i n  the  cons t e l l a t ion  Libra.  

K 4 0  camera used, bu t  also g l a s s  p l a t e  f i l m  

sun i n  November 1 9 6 6 ,  

Not only w a s  the  s a m e  

from the  same batch 

secured f o r  t he  e c l i p s e  event. The f i l m  had been kept  under re- 

f r i g e r a t i o n  and exhib i ted  no not iceable  degradation. 
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A spread of exposure t i m e s  w a s  made, with both t r a i l e d  

and tracked images. Those p l a t e s  which most near ly  approximated 

the  depth of t h e  event p l a t e s  w e r e  most c a r e f u l l y  scru t in ized .  

Only one add i t iona l  image w a s  i d e n t i f i e d  as probably 

s te l la r  by t h i s  method. Should fu tu re  comet searches be planned 

it would s e e m  expedient t o  m a k e  the  necessary comparison pla tes  

before,  r a t h e r  than a f t e r ,  the  event. 

W e  w e r e  l e f t  with t en  images, appearing on a minimum 

of three p l a t e s  each, which w e  have n o t  been ab le  t o  i d e n t i f y  as 

s t e l l a r .  Known as t e ro ids  of s i m i l a r  br ightness  have p r e t t y  

w e l l  been ru led  out  by checking t h e i r  published ephemerides. 

The rough coordinates of the  t e n  unident i f ied  objec ts  

are shown i n  P l a t e  7. 

Close scheduling between funding da te  and departure 

f o r  South America precluded procurement of s p e c i a l l y  t a i l o r e d  

f i l t e r s  f o r  our  cameras, leaving us a choice among commercially-. 

ava i l ab le  f i l t e r s .  Three transmission f i l t e r s  by Corning ( 3 - 6 6 ,  

3-71, and 4-72) w e r e  s e l ec t ed  t o  g ive  us some d i f f e r e n t i a t i o n  i n  

the  b r i g h t e r  cometary s p e c t r a l  bands. 

of t h e  t h r e e  f i l t e r s  a r e  shown i n  P l a t e  8 superimposed over t h e  

b r i g h t e s t  cometary bands and t h e  s p e c t r a l  transmission window 

of t h e  o p t i c a l  systems. 

The r e l a t i v e  bandpasses 

During the  e c l i p s e  event the  f i l t e r s  on t h e  th ree  1 2  

inch  cameras w e r e  interchanged between exposures. Some of t h i s  

interchange i s  shown i n  Plate  9 .  Additional changes w e r e  made. 

among cameras A, B ,  and C, bu t  are not  r e f l e c t e d  i n  t h e  f igu re  

s i n c e  a number of p l a t e s ,  overexposed a t  t h e  onset  of third 

contact ,  w e r e  no t  used i n  t h e  da t a  ana lys i s .  
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The f i lm used during the s o l a r  ec l ip se ,  Kodak 2475 

Recordkg F i l m ,  has an e s s e n t i a l l y  f l a t  s p e c t r a l  response 

over t h e  e n t i r e  area of i n t e r e s t  (out  t o  0 . 7  micron),  there- 

fo re  it is  no t  depicted separa te ly  on P la te  8. 

A simple go, no-go table (Plate  9 )  has been compiled 

t o  show t h e  comparative frequency of  appearance of t h e  t e n  

unident i f ied images on t h e  t e n  usable photographic p l a t e s ,  

crossreferencing a t  the same t i m e  t h e  f i l t e r s  used with the  

individual  exposures. Note t h a t  Object No. 7 appears on t h e  

l e a s t  number of p l a t e s ,  i .e. a t o t a l  of three.  Other p l a t e  

"images" which appeared on less than  t h r e e  negatives w e r e  

discarded previously.  It  may be s i g n i f i c a n t  t h a t  Object N o .  7, 

seen on t h e  least  acceptable number of  p l a t e s ,  i s  also the  most 

d i f f i c u l t  t o  i n t e r p r e t  i n  terms of t h e  f i l t e r  comparison da ta  

t o  be discussed la ter  on. Of t h e  remaining nine objec ts  two 

appear on a t  l e a s t  four  p l a t e s ,  t h r e e  on f i v e  p l a t e s ,  one on 

s i x  p l a t e s ,  one on seven p l a t e s ,  and t w o  on e i g h t  p la tes .  

Possibly s i g n i f i c a n t  da t a  - w a s  l o s t  when camera "C" 

jammed, although t h i s  camera w a s  poorly focused from t h e  ou t se t .  

Exposure t i m e  w a s  var ied during the operation. Of 

the  da t a  p l a t e s  used from the  three 1 2  inch cameras the  f i r s t  

exposure was of f i v e  seconds durat ion,  t h e  next l a s t e d  ten  

seconds. The  w h i t e  l i g h t  camera ( 4 8  inch)  operated a t  2 ,  5, 

1 0 ,  15 and approximately s ix t een  seconds, respec t ive ly ,  and 

i n  t h a t  order. 

When i n t e r p r e t i n g  t h e  da ta ,  s t e p s  w e r e  taken t o  

normalize a l l  t h e  exposure t i m e s .  This permits a r a t h e r  e a s i l y  
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* I  

i n t e r p r e t a b l e  d isp lay  as shown i n  P l a t e  1 0 ,  where the  various 

curves def ine,  i n  r e l a t i v e  exposure t i m e  and f i l t e r  t rans-  

mission, the  p robab i l i t y  of having recorded p a r t i c u l a r  port ions 

of t h e  an t i c ipa t ed  b r i g h t  s p e c t r a l  outputs  of cometary bodies. 

For example, the curve designated " A l " ,  r e f e r r ing  t o  the  f i r s t  

exposure made on camera "A", i s  used t o  determine the  p o s s i b i l i t y  

of certain cometary bands contr ibut ing t o  the  images, namely 

CN and t h e  three C2 bands. 

l i e  under t h e  A 1  curve, therefore ,  any i n t e r p r e t a t i o n  of images 

on t h i s  s i n g l e  p l a t e  would necessar i ly  preclude t h i s  band. 

One could only s t a t e  t h a t  the  p o s s i b i l i t y  f o r  CN and t h r e e  C2 

bands e x i s t s  f o r  t h e  objec ts  designated 1,2,4,6,7,8 and 9 

(Plate 9 1 .  

The sodium band obviously does not  

The experiment, however, was not  ca r r i ed  out  using a 

s ing le  camera o r  a s i n g l e  f i l t e r .  L e t  us now consider curve 

B1, which used a d i f f e r e n t  f i l t e r  (3-711, and i n  t h i s  instance 

an i d e n t i c a l  exposure t i m e .  From Plate  1 0  one sees t h a t  C2 

C0,O) , C , ( O , l J ,  and N a  w i l l  be r ead i ly  t ransmit ted,  with a 

very reduced p o s s i b i l i t y  f o r  C 2 ( 1 , 0 ) ,  and no p o s s i b i l i t y  f o r  CN. 

Photograph B1 has images f o r  ob jec t  1, 2, 3 ,  5,  and 9. The Same 

type of i n t e r p r e t a t i o n  scheme can be appl ied t o  p l a t e s  A2,B2,and C1.  

C a m e r a  D was operated i n  white l i g h t  with t h e  exposures s t a t e d  pre- 

viously and can be considered a s  somewhat of an experimental con- 

t r o l .  Although t h e  4 8  inch system operated a t  a foca l  r a t i o  of 

7.1, t h i s  i s  an approximate speed equivalency t o  t h e  1 2  inch of 

2.5 systems because of t h e  r e l a t i v e l y  low transmission of t h e  

f i l t e r s .  While i t - i s  impossible t o  recons t ruc t  t h e  actual  sky ' 
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conditions one might deduce something re levant  from the absence 

of c e r t a i n  images on t h e  "D" p la t e s .  Perhaps the  ind ica t ions  

are t h a t  t he  atmospheric transmission w a s  lowered l o c a l l y  by 

high, t h i n  c i r r u s  clouds,  thereby a t tenuat ing  some images and 

no t  o thers .  On the  other hand w e  may have an ind ica t ion  f o r  a 

general ,  f l uc tua t ing  at tenuat ion,  giving somewhat t he  e f f e c t  

of a n e u t r a l  dens i ty  f i l t e r  being applied.  I n  superimposing 

t h i s  "neut ra l  densi ty"  f i l t e r  t o  the  r e l a t i v e  transmission curves 

shown i n  Figure 1 0  w e  f i nd  t h a t  there w i l l  be some deviat ion from 

t h e  predicted probable presence of s p e c i f i c  cometary bands as 

in t e rp re t ed  s o l e l y  from the da t a  supplied by the f i l t e r e d  cameras. 

Table I shows an approximate t i m e  cross  reference 

between t h e  p l a t e s  exposed i n  cameras A,  B ,  and C and those 

exposed i n  the white l i g h t  camera (D). 

TABLE I 

C a m e r a  A, B ,  c D 

1 1,2 Plate  No.  

2 3 

The next  b i t  of information is  derived from checking 

the appearance o r  non-appearance of each of t h e  t en  objec t  images 

on the p l a t e s  of camera D. 

on s p e c i f i c  D p l a t e s  are shown i n  Table 11. 

The ob jec t  images which are absent 

TABLE I1 

Plate N o .  D1 D 2  

Missing Objects 3 

7 

D3 

3 

4 

- 7  

10 
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By making some assumptions regarding exposure durat ion 

\ and cloud obscuration f o r  the  wh i t e  l i g h t  camera p la t e s  and 

applying these i n  conjunction with the data from p l a t e s  A, 

B and C and the curves shown i n  P la t e  1 0  w e  have a r r ived  a t  

t h e  d i s t r i b h t i o n  of cometary bands vs. photographed objec ts  

shown on P l a t e  11, i.e. i f  w e  assume t h a t  w e  a r e  looking a t  

r e a l  ob jec t s ,  and t h e i r  luminous output  is  due ch ief ly  t o  

the  standard cometary bands r a the r  than a continuum, then  w e  

are able  t o  set up the re la t ionships  shown i n  P la t e  11. 

W e  might group these objec ts  fu r the r  i n  accordance 

w i t h  t h i s  i n t e r p r e t a t i o n  by the following table: 

Object No. Content 

'4,6,8,10 CN and C 2 ( 1 , 0 )  

305 C 2 ( 0 , 0 ) ,  C 2 ( 0 , 1 )  and Na(5 only) 

7 

One might a l s o  note t h a t  seven of the objec ts  l i e  with- 

in  about seven s o l a r  r a d i i ,  the  o ther  three within t en .  

are e s s e n t i a l l y *  coincident  with the  e c l i p t i c  plane,  an addi t ional  

two l h  within 3 s o l a r  r a d i i  of t h a t  plane. 

Three 

The  l imi t ing  magnitude of the p l a t e s  extends between 

+I7 and' +9. magnitudes over t he  areas  of i n t e r e s t ,  w i t h  an +8,8V 

star. vfs tb le  j u s t  outsiide the inner  corona, and w e l l  wi thin t h e  

cxutag corona. 

- -. 

- 17 - 
\ 



CONCLUSIONS 

From the  photographic evidence it is obvious that 

there w e r e  no very b r i g h t  comets w i t h i n  f o r t y  s o l a r  r a d i i .  

The t e n  images of i n t e r e s t  on our p l a t e s  have not  been iden t i -  

f i e d  wi'th either s t a r s  or astero2ds.  Mule t h e  catalog search 

mi@.t have been purmed f u r t h e r ,  w e  feel tha t  t h e  comparison 

p la te$ .of  the sky made seyen months a f t e r  the e c l i p s e  o f f e r  

rather s t rong  evidence tha t  f o r  t h e  most p a r t  the images cannot 

be stellar.  

W are l e f t  w i t h  a numher of i n t e r e s t i n g  p o s s i b i l i t i e s .  

They are l i ' s ted i n  the order  of decreasing probabi l i ty:  

CaI. m a l l  b@ght comets whose presence could not  

have been detected as  they approached because 

of low i .ntri 'nsic luminosity 

(BL oxdhary  cQmetary bodies which approached the 

Sun ffrm a superior  conjunction pos i t ion ,  perhaps 

fmgmenti'ng 2nto a number of smaller bodies 

COT_ aatemsds m2ssed i n  our search of the 'standard 
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such defec ts  even when the p l a t e s  w e r e  sc ru t in ized  f o r  very 

f a l n t  images. Only one denominator is common t o  the four 

o p t i c a l  systems, t h e  fjllm i t s e l f ,  Kodak 2475 Recording F i l m  

on Q.060 inch . th2ck  nl.crofin2shed g l a s s  p la tes .  Conceivably, 

a manufacturl?g defect could I d e n t i c a l l y  mar a number of p l a t e s  

i3 3 producti'on w. Z t  would be even more of a coincidencd i f  
. 

anLy t h e  plqtes- used i'n t h e  f l e l d  were s i m i l a r l y .  marked, while  

those 'used for comparison a t  home escaped the defects .  W e  

know that a l l  the p l a t e s  came from the same productjlon run. 

mth anly- Qne observatixm slte operat ing it would be 

uns,ci'ent$.f2c t o  claim absolu te  Tdent l f ica t ion  of new objec ts .  

Origi'nal p lans  c a l l e d  for d i r e c t  cooperation with an airborne 

observer, a l so  supported under NASA. Unfortunately, t h a t  

ohse.rver's cameras d2.d not  acqujlre good images. It  has r ecen t ly  

cBme t o  our attenti 'on that there  w e r e  o ther  American inves t iga to r s  

who, whi le  pe r foming  their own experiments, nay have acquired 

conf2mat2on data .  These inves t iga to r s  a r e  being s o l i c i t e d  

f o r  th&r support .  Further ,  durtng the pres'kntatzon of our 

knv2ted paper t o  be. glven a t  the Ecl ipse  Symposium i n  Sa0 Paulo, 

5-11 Relimary- 19.68, an appeal will be made t o  other 

and lay observers  alonq t3ie e c l l p s e  p a t h  t o  make their hzoadfield 

pbtpqmpJ3s wakl&le t o  us- $ox a detajlled seafcli. 
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RECOMMENDATIONS 

The s p e c t r a l  transmission of t h e  Aero-Ektar lenses  

leave much t o  be des i red  a t  the  s h o r t e r  wavelengths. It w i l l  

be noted from Pla te  8 t h a t  while t h i s  lens  passes w e l l  i n  t h e  

red,  transmission i s  down t o  50 percent  by 4300 Angstroms. 

Speed, ruggedness, a v a i l a b i l i t y  - a l l  these w e r e  i n  abundance, 

bu t  t h e  moderate degree of success i n  t h i s  experiment warrants 

an extended e f f o r t  t o  obta in  m o r e  s u i t a b l e  instrumentation €or 

fu tu re  observations.  

W e  w e r e  s a t i s f i e d  with the  mounts, d r ives ,  and o the r  

support  gear  with t w o  exceptions: t h e . g l a s s  p l a t e s  and ind iv idua l  

f i l ters  &charging smeias with fresh pdates, and manually 

switching glass f i l t e r s  i n  f r o n t  of ob jec t ives  w a s  t i m e  consuming 

and somewhat r i sky ,  Although no human errors occurred t h e i r  

p a s s i b i l i t y  w a s  always present.  For fu tu re  operations it is  

recommended that  f i lm magazines be u t i l i z e d  and t h a t  each camera 

be adapted with a f i l t e r  wheel. Magazines are present ly  ava i l -  

able with vacuum pla tens  and only lack the  pumps t o  become opera- 

t i ona l .  

mensional s t a b i l i t y  of glass p l a t e s  r o l l  f i lm i s  considered 

adequate. 

t o  electrical operat ion convinces us t h a t  w e  can r ead i ly  operate  

automated f i lm  magazines without much d i f f i c u l t y .  

f i l t e r  wheels might s t i l l  be l e f t  f o r  manual operation. 

Since t h e  comet search does n o t  require  t h e  extreme di-  

The high degree of success w i t h  our redundant approach 

Rotation of 

Future e f f o r t s  i n  ground-based photography or  

- 20 - 



0 ,  ( * ,  

photometry should include a system f o r  r e a l  t i m e  monitoring 

of the  sky background with direct  feedhack t o  exposure durat ion 

on individual  p l a t e s .  

Although a U g h  degree of c e r t i t u d e  is  lacking, t h e  

p o s i t b e  indicatkon shown i n  t h i s  r epor t  f o r  t h e  exis tence 

Qf the predicted f a t l y  of comets is a s t rong recommendation for  

repeatwg. the experiment, using more s u i t a b l e  equipment designed 

for t h i s  purpose, 
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